Distant metastases from salivary gland tumors are considered infrequent: the incidence of distant metastases ranges from 24% to 61% according to different histotypes and to the site of the primary mass. The most common site of distant metastases due to salivary gland malignancies is the lung. From the pathology point of view, cytokeratins (CK) are important differentiation markers in salivary gland tumors, which are often used for the diagnostic process. Their employment also may be useful to identify and confirm the diagnosis of their distant metastases. We report the expression of CK in two cases of primary and metastatic adenoid cystic carcinoma (ACC) and their CK profiles of the primary and metastatic masses. Both patients-one male and one female-were diagnosed with an ACC cribriform and tubular, respectively, with lung metastases. In case 1, the metastatic mass presented the same histotype and CK profile of the primary tumor. For case 2, the metastatic lung mass was distinct from the primary mass (a solid ACC) and presented a different CK profile. Although salivary gland metastatic disease presents a poor prognosis, both patients reported herein are alive despite the presence of the disease in long-term follow-up. Therefore, the modifications seen in the CK profiles do not appear to be predictive of tumor behavior and outcome. The use of a CK profile seems to be useful to identify the nature of a distant mass and its possible correlations with a primary salivary gland tumor.
INTRODUCTION
Salivary gland neoplasms are uncommon, and according to the World Health Organization (WHO), they comprise around 40 histological types. Their etiology is unknown, and the only well-established risk factor is ionizing radiation. 1 The most common salivary gland malignant neoplasms are mucoepidermoid carcinoma and adenoid cystic carcinoma, and the incidence of these entities varies according to different series studied. 1 Both neoplasms are more common in females.
Article / Clinical Case Report
They have persistent growth and a tendency to metastasize; high-grade tumors grow rapidly and are destructive and symptomatic. 1, 2 Histopathological diagnosis of salivary gland tumors is, in many cases, challenging, and depends on the understanding of the typical structures of the organ. Salivary gland neoplasms may arise from the different regions of the organ. The glands are composed of structures formed by luminal cells (acinar and ductal cells) and abluminal cells (myoepithelial and basal cells) ( Figure 1 ). These cells exhibit a well-known antigen profile of cytoskeleton proteins, among others, and this profile can help to identify tumor histogenesis, and therefore a better classification. 3 The origin of mucoepidermoid carcinoma is reputed to be the excretory duct cells of salivary glands; it is composed of mucous, and intermediate and epidermoid cells. The origin of adenoid cystic carcinoma (ACC) is regarded to be the intercalated duct cells, and is composed of ductal and myoepithelial cells in tubular, cribriform, and solid architectures. 1 Distant metastasis from salivary gland tumors is considered to be infrequent. The incidence of distant metastasis varies according to different histotypes and the primary location. The most common site of distant metastasis due to salivary gland malignancies is the lung; the literature reports that 75-90% of all patients with distant metastasis showed pulmonary involvement. However, metastatic masses from salivary gland neoplasms have been reported also in bone, liver, and lymph nodes. 2 We report two cases of primary and metastatic ACC with their cytokeratin (CK) profiles (Ethics Committee CAAE: 07907812.8. 1001.0075).
CASE 1
A 42-year-old male presented a history of an operated ACC of the palate. The surgery comprised an extensive maxillectomy up to the infratemporal and pterygopalatine fossae. Histopathology revealed a cribriform ACC with perineural infiltration and angiolymphatic emboli (Figure 2A and 2B). The patient received radiotherapy at 45 Gy. After a 5-year follow-up, two masses (measuring 10 mm and 6 mm at their longest axis) were detected in the inferior lobule of the right lung, which was excised and diagnosed as metastatic salivary gland cribriform ACC ( Figure 2C ).
The expression of CK7 was detected in luminal structures that intermingled neoplastic myoepithelial cells in cribriform islands of the primary ACC ( Figure 3A and 3B). Neoplastic luminal structures Figures 3C and 3D ).
CK14 was focally in the primary ACC, mainly in the luminal structures ( Figures 4A, 4B ). In the lung mass (4C and 4D), the neoplastic cells were diffusely positive for CK14. The expression of CK18 and CK19 was detected in the luminal structures of the primary mass ( Figures 5A , 5B, 6A, and 6B). In the lung mass, expression of CK18 was only focally detected in the luminal structures that were distant from the interface of the lung parenchyma ( Figures 5C and 5D ). CK19 was focally positive in neoplastic luminal structures of the metastatic mass ( Figures 6C and 6D ).
The patient was further treated with radiation at 30 Gy and is alive with the disease in a 10-year follow-up.
CASE 2
A 66-year-old female presented a mass on the hard palate, which at histopathology was diagnosed as a cribriform ACC with tubular areas. The tumor recurred locally after 8 years, with similar histopathological aspects; however perineural invasion and angiolymphatic spread were not detected. The recurrent lesion was treated with a maxillectomy and radiotherapy at 60 Gy. After 5 years of follow-up, a mass (measuring 8 mm at its longest axis) was found in the right lung. The lesion was surgically treated and diagnosed as a metastasis of a salivary gland ACC (cribriform with solid areas). The histopathological aspects of the primary mass and the metastatic lung mass are illustrated in Figures 7A and 7B . E x p r e s s i o n o f C K 7 w a s d e t e c t e d i n t h e tubular structures of the primary palatal mass ( Figures 8A and 8B ). CK7 was focally expressed within the solid metastatic mass (Figures 8C and 8D ). CK14 was positive in the primary tumor ( Figures 9A and 9B) . The lung mass was mainly negative for CK14, except for focal positive areas ( Figure 9C ). Only focal positivity was observed for CK18 both in the primary ACC and in the metastatic mass ( Figures 10A-10D ). CK19 was expressed by luminal cells in the primary mass ( Figures 11A and 11B ), but only focal areas were positive in the lung metastasis ( Figure 11C ).
The patient is alive with disease after a 3-year follow-up. The immunoprofile of both cases is Table 1 , which depicts the major differences between primary and metastatic masses.
DISCUSSION
ACC is one of the most common salivary gland malignancies. 2 The cases reported herein were of distinct histotypes, which have both arisen from minor salivary glands of the palate. The patients, one male and one female, developed lung metastasis of different ages. According to Bradley, 2 age and gender are not associated with the development of salivary gland tumor metastasis. However, a large cohort of the Memorial Sloan Kettering Cancer Center Hospital reports that metastasis from salivary gland malignant tumors is more common in men, who are usually diagnosed at an advanced clinical stage. 4 The development of distant metastases from salivary gland tumors depends on four main factors: (i) the site of the lesion; (ii) the size and duration of the disease at the time of the initial diagnosis; (iii) histotype; and (iv) tumor stage. Tumors over 3 cm are highly predictable of distant metastases. 2, 4 In our cases, the performed mutilating treatment modality The histopathological analysis of the primary mass and metastases is critical for a patient's overall evaluation. As seen in the presented cases, the metastatic mass may or may not follow the architectural patterns of the primary mass. The histopathological findings of the primary mass and lung metastases from patient 1 presented a predominant cribriform pattern. However, the primary mass exhibited a dominant tubular pattern in patient 2, but the lung metastasis was less differentiated with a solid morphology.
Immunohistochemistry enhances diagnostic accuracy as it aids in unraveling the architecture of primary tumors and distant metastases. ACC is consistently positive for cytokeratins AE1/3, 34betaE12, CK5/6, CK7, CK14, and CK18, amongst other markers. 3 In our results, the CK expression of the metastatic tumor showed marked changes compared with the primary tumor, mainly with the loss of CK expression. This diversity was observed in case 2, which showed a marked phenotype change in the metastatic mass. This was revealed not only by its morphological aspects but also by the cytokeratin profile.
Salivary gland tumors are virtually incurable, and their metastases presents a poor prognosis. Intriguingly, however, our patients are still alive with present evidence of new metastatic nodules in the lungs of both patients. Alterations in CK profiles do not appear to be predictive of tumor behavior and clinical outcome. Modern molecular techniques, such as detection of genetic changes like the translocations with the resulting fusion of the MYB oncogene, are used in large centers as reliable biomarkers of distant metastases. [5] [6] [7] 
